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m mm 

[0001] :^^mit,^ Mmm^m^mmm^(Dmm<Dtiib<Dvyii^y:7^j:n<D5ib. m^j: 
'4^mi^. 2004^2^ i9uizmm^nti!ii^m2004-43ii4-^izM\^m^m^^ 

R=k^-^/NA (1) 
5 =±k • A/NA^ •■• (2) 

2 

12. 

[0003] MMmm 8 ^m<mm^^^t. i^m^^^(Dmmmi.xmmmm^^^^^^ 
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^(Dixninumi^(Dmifrmxmm. 2-1. 6u&)\^^j:^^t%:mmi^xmi^&^ 
\^±ir^tthi^. mM.mm^mni^i,m±-r^t\^^^-h(Dxh^. -4^m^mmxm 
^vfcm-mm(xi'tmni.fc.m^m)(Dm\^m^xn^ti^mm^^\^^x. rm^<i^ 
^uyv<Dm^%:mmi.x^mmm(D~^t-r^o 

[0004] t^^x\ ±mi^tLmmmytmmxn. R^yt'^^o^rmtmummtoymim 

mmmmx(Du—^=f-w%^(owcmmm(Dm^^m±'r^^tii^^^h^^. 
[0005] ifimm^. ALm.fzMm\^^^xf^^f\.fz.h(Dx. mmmitmm^^^^x. 
w.m.t^mm(om^%(om^^V5±\.x. ^YmmmcDm^^nU'r^^bfi^x^^m 

[0006] ^%m\z.m^m'jtmm.Rx:^fy^^:^(Dm^i3WiX^^ ±.^^m^^^^fz.isb\z. 

mi<D^m 00) trnw^ (lq) t^iki.xmwi (w) (ed ^mm 
ir^-m%mm.{-E)t^ m%\^9c^^xmm(yf)(DWM\m-r^mm.^Wi^'r^nw\ 
m.mA)t^ ^wu m%m.m^)t%^mmmA)t<Df^xmmm^^m^^x^ 
mm. (w) (Du^^nom^mm. (ex) ^t. m^is*^ (e) (DMia<D^^*: (o 
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[0007] ^:rc. miAmmmmiQo) s^^® (ex) \mnhtifc^mm {6o)'ch^h(D 
(G) ^mmi^ (A) (E) tcip]it-c$f£-rm^ (es) ^# 

i^ia§P(65)7&s, fha'jiH*^(A)#jtci?i^^$tLfc;^^p (63)^. m^mmiB) 

^fz.. (60) m^mm (e) tti-jaufH^ (a) t(Dm i^. (g) (Dmm^ ' 
m^-r^mmu (e?) ^mx.^h(Dx\-±. m'jtmm<Dmm(Dnm^nYmmm^^W} 

*fc. m^mi^ (E) mmmi^ (a) o^tb^*n(c.. p (63) mm. p (64) 
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*/c. ^mM(Dmfj:^mm(Dm'jtmm: (ex) t*. -yt^^ oo) mi^ (d t^it-\.x 
mm (w) izm^^ (EL) ^mM-t-sm^fe^^ (e) mm^^^-^xmm (w) cD^i 
@tciii-§tf^^^#i-§tf-iiim^(A)^. $r*u. mytmmE)t$YmmmiA)t 
(Dmx-mmm^^m^^x. Mmm<Dm'jt^mm'jtmm\^m'x. mytmm 
(E) mmmmA) (D^n^etn^^i^xmrni^umo ^^m-r^f(^m.m63)%:m 

w) fcK^^fe (EL) ^mm-r^m^mm (e) m3fe(-3feS!:oTsm (w) (d-^ms- 
M-r^if #^^#t-^ff-ismi^(A)^. ^Wb. ^^^^(E)^fi-aijfB*^(A)^(o^ 
-cs:K(w)sr#«i$-^T. mmiw)(Dmtft^mmytmmi^^y^^x. m^mmB) 

tmmm{A)(D(i^:^j:<th~:ff\mi^X^Ki^{G)^W^ir^'^m.U(63)t. m% ' 

mm (E) j^iaco^v^ (o ^rti-syMi^ (a) mm(D^^ (o i^-?:4T.-e*tLM3ib-c#i±i 
(64) k^m^^^o i^i^fco: 
[0008] 02(D^pj{*, vyi^^:7^j:u^^tj7'y<^::^(Dmm:t7m\cm^x. vy^yy^Ji 
m^-*3V^■t^l(7)^P^cDm3fe^g(EX)?rfflv^;5J;5^cUfCo w<D^ 0,^(^1 S 

[0009] -4^mmi^xtiUi;ir(D^^^'i%^^t:A^x^^^ 

^^ti^^x^^(Dx^ mm<Dry4?<>mmtm±u m^nm\z.^n^y^^—i^m 
[0010] m2(Dmmx\^^ ^^aM(Dv'y<-(:^^^^7f)^-Dm^p^U'im^'r^^t^^xt^o 
[0011] mim^mwKxcomfi^^yy^'rm^m 
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[0012] 30 i^m^^m 60 ^^m^mAmmmm) ei ^^^^/^ es 64 
EX 'm^mm 

[0013] iitT, xtsi^egt^m^^fi&u^T"^ w;^oM5g^&(^^iS^«{-ov ^xm^0m 

R{^ff^^^tbfc^-?i5^->'^^J^3t^5^30^^bT[i7::n/NW±(75#>'35/h^*3glc:^ 

^bX. ^^te^iSEXI*. m^^ELtCj;t9l/^iJ^/VR^m8a-r^^Ba^^?^10. 1/ 
^^/l-R^i^i^i-5V^i5^/V;^v"-i:^20. l^^i5^/WR*^^>#=H±J$nS^5fe3tEL^!>rc 
^NW±{C^tt-rSl^^3t^^30, lJ^rcxNW%{!^^-rS!J'^^^^7^-^:^v'^7"^100 

[0014] S3t^EEX}^. ^3tiSS?r^S6<j}c:M<b-Cjii?^S^|n]±i-^i:^ttcj|& 
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48nm) ^(Z)^^^3fe (DUV3fe) . ArF:y^^-y'^U—^^ (iSgl 93nm) ^(D^^^ 
(VUV^) pTIg-Cfc^o 
[0015] mm^^mOit^ U^^/V:;^y'-Z^20\Z^m^tlX\^^^i^f-i^/l-R^m^^BLX- 

^<?5i^^^^ (DUV7t)^s ArF3^=¥iX-^l^— (iS;i:193nm) ^OT^U— if ^ 
57nm) (VUV3fe) /<C^';6Sffl v >^>|x?,o ^^Jfefl^^{;i*3V >-C 

[0016] i^20«. l^f=-i^yVR^^j^Loo, K^3t^^30cO3t#AX{^illi: 



wo 2005/081291 



7 



PCT/JP2005/002444 



'f-i^/u:^T—i^20\zX^:^fhX\^^^u^i^/VR(Did:m.^ibmt^ni^ti^o 
[0017] ^J^^^^30{^. U^l^/UR(D^<^->^^m'^(D^m^^ |3 x^^y^wic^^m 
^::^y^'Wm(D^i:^(r^)mmifhtlit^^m^-32^^tS' 

m-cfo^o fj:^. i^m^^monmi^^Rv^^:k^co\^'rtixhx\\ f^^. i&m 
^^^mo(D^<^^(D^^-m'f'32it^ mmu^Mi^xmBinmi^m^^ti^o 
^m^^n30(7:>rmzmm:^ti^-yt^m^32\-i. m^x^t^^^^, m^^^TK 
t<Dm^^:dm^ ^(Dx\ ^^m^32(Dmw-mmm(Dm^^m\z.mi^i.^mm^'^ 
^:Lt7!)^x%^. irti:i^ib.^^m^32<Dmi^mmmi:(Dm^mm^^mi^U7i^) 
^Wi^i-s j;5 t-uTv ^^<DX\ ^^m'f-32<Dmi^mmmtmi!^i.t<Dii^mmm< 
. yt^m^32tr:7:x.^^wt(Dm^mi^Lxmmimtc'r^ttix^^o 
-7-32f^^<^(^^fo^4/55^^v^:H^-efco■rt^J:v\ ^fzt/f^m^-32<Dmi^^mmi^ 
m.7K^tmmt)i^m^m\^x.mi^i^t(Dm^i^^xmtb^xoic\^xhx\^\ 

[0018] ^=^y^^y^—i:^-yy^'rJ^100\-i^ ^3Ly^w^^^-i-^2^(D'T—y/l-(:^y'^i^)^ 

^„ 

i^m/N;?;^"— >^ v^^T" A 1 00{* . XY5Fffi<D^2pBi:/^5^^ 101 (7)_h® ^X:^ In] 
&TJfY:^fR](cBff^;^hn->J''eig»j$ttS2o(3C>;^7"-^^103, 104^ii^§o ^^Si 

^-i?") ;d5iBe$tb. # _b^^^$tl5„ ^LT. ;^-7^>-i^l03, 104{^ . 2^(DXV^T^ 
-^5^111, 112{Z.X^XX:)o\^[cmW}^tl^tth{Z,2-^(DYU^T^— 1^121, 122 

icX'DXY:t\{i}izmW}^ti^o ^<e*5. i;?i03, i04(*. ^tb^*;h.. ^<7)_h§pi-i> 
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[0019] XV:=-T^—^lll, ii2n.x:f?\mmmi^mwt^tifc2-D(Dm^^ii3^^ 

Y;^-rhv^-i6i, i62=kx:iy\{s]imw}'^mimm^ti^7^\ m^^iis^^mi-^ 
fz.mz.iomHcxj^\^(D^m^m.mi^^% ^te^s. a^^^iisf*. 4o(z>^— ^tk;^ 

M09^^LT^^101(;i^i^^tl.5o 
Yy-T^— ^5^121, 122f*. Y::^rRl};iB&W{-M^$tl/^c2o<^|li^^=-123?r* 

^i-S^irtj(-. ^tbW@^^i23tc^rc;;u-c^ttbnfc->^^<Dpr»]^i24, 125 
^m:^^o ^bT. ->pf(ORri!)^^l24{^. X;^fR](cW^-®^$tLfcX;^-<Hv^-l5 

iicj;!95g*s$tbs„ mm^y~M(D-^m^i25n.x:^\^\z^m^m^^tiftx:)^^ 

bV^— 152tc:J:<9jS*t$nSo Lfc;6SoT. YU^T^— ^5^121, 122{i, ^tl^^'tv, X 
;?f-rKv^-i5i, l52^Y:^^B]^;l^i!)prtM^;l«fi5c^t^§5&s^ I^^^^l23S^.*^-t-'5/c 
«?(c*DSV^t;iY;^|i&]CQ^l!]^m-iJb^9o @S-7-l23«. ia^-7-ll3^|^# 
iz, 4oco^— iS^^^^Mog^^n-bT^^ioiid^i^^nSo 

[0020] X;«f-rbV^-151. 152[;if^.-etl^*tlX;«^^hV^-151, 152izm'oXX:ff\Pi]iC^ 
tf#l!]Rrtgfc«^Jc$;tx/cX;5f^Kl53, l54;6S^(t'b;h.§c HHSfc:, Y;^-rHv^-16l 
, I62(;i{*. ^tt^'tvY;^^hv^-i6i, i62lc:fp^o-CY;^[p]tcTO^^prtgtc1t^ 
$tvytY;«f-l'Kl63, 164y&S|g{te>tLSo ^^3b\ X;;5f-YK/^-151, 152^X:^-fKl53, 
154. ^S^tFYj^-THv^— 161. 162^^Y:;^f^Kl63. 164fl. m<^;':(cj;«93SI§$ti.ao 

^UT. X;^^K153, l54(75V^-rt^^^-;^(IEI2{^*5V^T{^,X;«^-YKl53)^Y;^'1' 
Kl63^:d5;^7"— i^l03(c:3g/g$tuSo *fc. ■ftiL;^(^x;^-^Ki53, 154(|l|2(c:^oV^T 
, X;t/^K154) ^Y;<fHrKl64^^;iS;?i7"-i^l04tca^$ttSo 

eJ^_hO«^(^J;i9, y^r^— ^111, 112, 121, 122^liEl[i-r "T— 
>^VV105, 106(;?^7"->?103. 104) itl^i-sx. YWtcf&oT^Kiprtgicfll^fe 
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[0021] *^c. m3{::^i-X^K. W.:fji^^i^Mf^^tifz^y'—i^l03. 104}^. X;^'i'Kl53 

v'lOS, 104t'7'— ://H05, 106^{i, ^|l]^(DTi^^^::n— ^^^bTig 

K153. i54^5g*gi-§-®)(c}*, ^n'eti^m^(Dmm^-^yi^:d^mfhti^o t 

K153, 1 54^:^7^- v^l03. I04i:/5sm^ RltgtcJgM^tb^o Y;«f-rKl63^;^ 

■^bT. #!J^T^— 112, 121, 122lCj;;5;:^7^— v^l03, lO4<D0f^^4 
^--<?55i^t!l^^. 2o(D«a^-Y5/i5^{-J:S:^-^'Kl53, 154, 163. 164i;^v^— v?103 

, 104^60^^^. ^m^'^:b-fr6ri:l:\ ;:^'7"--i^l03i!;^'r--v'104^(Drfg W{4 

v^i/;^-7^i^{^. '^J;t(^. i^#1^2003-190627^^C|E«$t^/-CV^^o 

/^*5.X;^f'l'Kl53, 154^;??.-7^— v^l03, 104i:^^^-r^fci?)(D#^«. m^^-^ 

[0022] W\2{ZM'0. !>:aiy>>?.-7^— v?v'j;?.7=-A100{c:f*. 7^~:/y'H05, 106(D-?::h.^*tb(O2 
>^/H05, 106(D±mia^. ^tl^tl. it^-rSHiateifp^oT^ib^lSl-lSe^iS 
•^bT. ::ne>^il]^181-186tC^bTiHimffil/-if <^^l^^§4o(DV-if^ 
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i^Mrr^'r—^/i-iOd, i06(DitLmm'^^n% ^'c^*?. i^— if^j^ti-igi— I94f^. 

[0023] laifcM'?. mmmw^on. m%mmsy^^mmm\z.mm-r^h(Dx-h^. 

fcl 191 — 194^(D^m?^;i:^-^<5V^T^^^5^/VR:5.W:3ly^W 

[0024] m.Pf^^^mm.8imy^w.W'mumms2n. {iy-f£<thi^^i^/i^R(D^<^->(D^^ 
^::^y^w±\:im^\^x^^^^m.mm(Dmi$^L(7K)i^x^i^m-yt^mo(Di&mmi^^ 
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[0025] mAmmmm) eo^^ . '>^/^;^7"-v>v;^7"Aioo(Dj^ ja<D^^^{^ m 

y ^h62^{i. (SUS) m H-XTyvii^ i.mMMn) m(DmS:^(D{}?'fi:\ m 

[0026] ^^-C. |g!4f*. ^^^60<^^-r5pffil2I-T?feSo 

#t^P63fi. ^^V^^61f^*3{t§T^-l'^>'h^i^A'fIlJCDffilJig(-Y'fIlJ) Jc:^{tt*L 
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[0027] ^V^-C. ±iigb/c^3fc^MEX^fflV^TW^iJ'/VRc^^-?i5'— >'(D^^r>::n^^W^C® 
[0028] ^-f . fSim^asOcom^.dJ;?). xyr:^T^-i5'lli;RTJtYyr^T^-i5'121^||Eib 

^tifcmmmisi, i82{zmifxm^m^-^^^!i^m^ti.'>^^-^w^yr—:^hi^ 
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-^mw-mmMm2\z.^^mw--L(Dmum:m^\^x^ mmmi^AR(D^x(Dmw-'L 

[0029] — :>:r./NW;55gcg$;JxTV>7:fV>y^y^— v^l04(7^— y/H06) Clf*, ^B1^C0!:7 

[0030] ^<z:) J;5 f-. 'r—-:f'/vio^±.\z.mn-^fifzj^=^^^w^nit^mir^TMt. "r—zf 
$tL§o /cfcU. mx.\^. m%^m\z.W^:^'r—iy 103 {'r—y'/viOb)(DXYi3\^-^ 
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[0031] t:isx\ m^mmRv^r7^y<i^hmmi!)mtJtix\^ ^^mat. ^mmo\:ix^ 
vN^o ::(Dfcib. mmmmAR^^^i-^^tiz^<>xmm7f)^±M-i^tz.m^mi^<D 

mAiz^m-r^mi^u. ^ti^tuDy^-yj^ios. io4±imm^tifcmmmi^A 

R<Dmi^u'^m>\^^ti. '^\z^m^m:^m^ri^cox\ ■7"-://no3, io4<D^m\z 
mT'7-(?i>hmi^A-^(Dmi^L(DmAim±^th^o u/c^^sox. Ty-(^>hmi^ 
A<Dmm<Dmm4km^'mz-^\mn^^^o 

i94ic:J:5'?:x./NW<Z){fir@fhS!]?rlE^tt^tT5:ii:;Ji5'e^;5„ 
[0032] ^^^,^li^6oco^J^^^J^^ov^Tt^fc0Ji-^o 
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[0033] mm P 63^^^^ P 64t^-m^WtifXhX\^ \ 0fj;t {J. m6A(DXo{^m^ P 6 

=^-r>y<6ifH<Dm.i^G^^T^^^:yhmmA^^hmytmmKi'^[ii]nxmti^mm^^ 

p t. nmmmAic^i^^mm-r^^m^^ p 

. i^m. )^^Rrj^<Dmmm)^'^j^^^icm^j:^x^isimm\^x-hx\^\ 
[0034] ^fz. ±mvtim-mMMxn^ ry^?i>^mi^A(D^=^^^w(Di<Lm^tYmi-^\^— 
i^^#fi-i92, i94^(Dm^(Dmm^mmi-^^tiz.^\^^x^m\^fc^\ mt^mm 

R) 52 ic^^-r^mmm<f3:^fz.^m'i . rco^^ p 69;*^^® ? i ^tbT^-r^- 
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[0035] ^fc. ±^l.fzmMM^X-n. 2o(D^— :/yH03, 104(;^-7^— v'lOS, 106) 

ik-^m^^i^-^mit-mxh-ox. ^mm(D±m^hm^\^^j:\^^^mi^^^^x:^ 

[0037] ±i&Vtz^^iZ.. :^mmji^mi^m^Xn. m'JtytEl.tVXArF^^^^-rU—^yt^ 

m\^^x\^^^fct^. mmm^m(Dmi^t\.xm7^Am'^^ti^o ^mi^mm: 

4i:V ^*D^^-CV >;5o ®3l£^EL(D3l£agi:UTArF:ndriy-^Ww-^f 3^ 1 93nm) ^ffi 

\^x'$cm^'^<D^m\^^z.h^-^mxh^, 

^^^^J;tf^:7-/^^;t-r/i'^i^:75'{kxKy:3i— -7"/^ (PFPE) ^o:75/^^(D|^ 
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[0040] fj:^. ^y4i^::^T-—i^mm^mm(Dm^\t.:^mmm(D^4y\zmi^^ti^h(Dx^n 

KnjiL-ir^^m^WG, 400. ^^^2000-505958-^<i^1^2a.U«rttJC^ 
^S^i-S^H^WS, 699, 441^RU^3l^lSi|#fF6. 262, 796-^{C|Sm$tL-rv>So 

[0041] g7fe^mEX(Z)ffim^bTf*. ^^y^{z.^mi^m'7-y<^-i^%:m%-r^^mwm 

M^^S^^ ^«rv--5/H\ 4i#^^^ (CCD) *)^v Nfiw^iJ^/vXfi-^^^ri'T^^ifSr 
[0042] ^f', v'^;ly:^T^~^5'^fflv^^;^'^{l, o^r^r 

T^S^-iS^^rfflV^S^-a^. IK;&:3-:=^S/K(^^a:&) ^m^^^::^:^5/h(DV>-f 
:lf^::^T—i^{^^mu m^^^yhtm.m'7-^^^yh(Dm:^^:^'r—iP(D^mmm ( 
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[0043] ^=^^^:^'r-^j(Dmm-^^^^irhKti\t. nm%^m^^i^h^^\^^o\^. it 

[0044] w^iJ^/i- (-^^i^) J;i9^^i-^S;^ . \z:B,t>ht^\ ^ 

J;5{-. #M¥8-330224-^-<2^^RU?::tx{c^j^;:i-^^S#|^5, 874. 820^-tc 

[0045] Ji5z&Lfc<i:9{ci?^S&^fflv>/c#^(cf^. ^^%^-^30(DmuWnAt^o. 

9-1. 3{:i/^Sri>b*>^o ^<:0J;5t-S^3t#^30C0PiP^NA;6S^#<?fe6»-^(c 

nm^hm%%t\^xm^^hthx\ ^^y>'^j>.u%%x\tu%^m^^oxm^ 
^:x.^^w0:m\^m^^thfz.ui:>::^ht(Dmtmw-xmf:--^f\^x\ ^^m-a-. ^^^^^ 

m^^mmi^x^mmm(D-^t'r^o 
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^ 30^^o ^gt^/.e^-^^' • Tl^V • > (^J ^ 20— 25nm@S<DL 

^nA(75i?:;z^) {;i<toT{i . Wave guide^m{-J;«9W^i5^/V;55^3fe^^LTf^ffib. = 

p^NA;55o. 9-1. 3(Dx^{<i:K^\^^^myt^^^m'DXM^^mm\±m%:m^^t 

Wave mide^^{<l^<OFU^m^(TMU'Jt)^^):^^SU'Jt)^^j^iT 

^(DX\ ^mtft^^(Dma^NAf)^o. 9-1. 3(D'J;5^c:;k:tv^#-g'-et)i^v^^^^4 

m^mmw:t^mmir^^ti^xox. ^m^^^<DmamTS!A7i^±^\^m^xhm 
ytmm^Wim\.x\^ ^^^k mytM^(Dmm^^^i.fcp^'r--:^^mW(D^x^m^ 
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^^s#fpm5. 825. 043^-\z^ti^*nm^^nx\^^^o ^mmmmxmmi^tc 
Mm^m^^i-f^m^^mmi.x-4immm(Dmm<D—^fr^o 
m<D^^^m%:mi^m:^)xmfc\^x^:^^^w^m^ir^m^Kti:^x\^^^:f)K m 

^^^■uu<DAmm(D^^^mhmmm7i(^)xmft'rxoi^\^xh^\^\ ^m^m 

mx^^i^fcm^m(x\^m^vfcm^m)(Dm\Hm^xw^ti^m{^m^x^± 
my<i^yu^yHz.^n^m^-^mm\.x^mmm<Dmm<D~^fr^^ 

^^m(D-mtir:&)^m\^^^xoi^\.x-h^\^\ ^<Dx^ti:m^-^:^^its mK.\t^ 
s^rpne. 778, 257^<ikmi^m^^tixv^^o-^mmmmxmm\^fzm^m{x 

mmmmm^-t ^ ^^mmmm^m^-t(DM:^^^t^mit^x^^^ 

m^-it^ 2^M=f^mm-yttmttix\^ ^^x^fj:^ m^(DytM(D=f-m^x<^x^ 

ti^mKio\,^x. ±my<i^z7u^yhiz^if^m^^mmL,x^mmm(Dmm<D-'M 
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[0046] *fc. ^mm-^mm^ti^m^mmit. ^m!wwmjk<Dmmi-mifhtifz^mf5^ 

^(Dm^mm^m^^^^^^o ^(D^m-^y'iy:^y^j^:^^hmitmw:-^(Dm^iLxi:n 
<Dm\^. ^•^■^^y:^'TM>m>^<Dm^±xj:m^h^:Ltm^^-^xh^i:\\ ^m-^y 
i^;^y'j^<Dm%mw^<Dm^^xj:mmr\^tih. m^mmfimi^n. mytmm 

[0047] *fc, mSi&irXvi^. '^^^uv'yU:^ 

Xa^-^tp) 205. :^S;=^X5/>^206^^STJiiit$tVSo 
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